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ABSTRACT: Traveling at night on state transport buses poses considerable difficulties regarding passenger safety and 
awareness of location, especially in areas with limited internet access. This document outlines the creation and 
execution of an offline GPS-focused passenger location awareness system tailored for nighttime bus services. The 
suggested system functions without relying on internet services and offers real-time location notifications to passengers 
through GPS technology. Experimental findings show increased reliability and greater passenger trust during nighttime 
journeys. The system provides an affordable and scalable option for public transit services in areas with limited 
connectivity. 
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I. INTRODUCTION 

 

Public transportation, particularly state transport (ST) bus services, serves as a primary mode of travel for passengers 
during night-time operations, where safety and location awareness become critical concerns. In many rural and low-

connectivity regions, passengers face difficulties in tracking their current location due to poor internet availability and 
limited visibility, which can lead to missed stops and increased anxiety. Most existing tracking systems rely on 
continuous internet connectivity, making them unreliable under such conditions. To overcome these limitations, this 
paper presents an offline GPS-based passenger location awareness system designed for night-time ST bus services. The 
proposed system utilizes GPS technology to provide real time location information and location-based alerts without 
requiring internet access, thereby enhancing passenger safety, improving travel confidence, and offering a reliable and 
cost-effective solution for public transportation systems operating in low-connectivity environments. 
 

The main goal of this research is to improve passenger safety and travel assurance during night bus trips by minimizing 
reliance on web-based tracking systems. The suggested solution seeks to provide an affordable, dependable, and 
scalable method that can be incorporated into the current public transport framework. Experimental assessment shows 
that the system significantly enhances spatial awareness and offers a viable answer for nighttime public transportation 
security. 
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II. LITERATURE REVIEW 

 

Recent literature reveals varied approaches to staple pin management and magnetic retrieval technology, but few 
studies focus specifically on integrating these concepts into stapler design for everyday use. Most stapler-related 
innovations have emphasized improved ergonomics, increased pin capacity, or mechanisms to prevent jamming, with 
only limited attention to pin clean-up once staples are misfired or discarded. Patents and project reports for staple pin 
retrieval devices tend to describe standalone magnetic sweepers or separate magnetized kits, rather than attachments 
directly compatible with staplers. Mechanical studies of magnetic attachments in other fields, such as dental 
prosthetics, suggest that compact, high-strength magnets offer excellent retention force and lifespan when correctly 
integrated into compact housings. Applications in office settings — such as DIY stapler modifications and desk 
magnets — have demonstrated improved efficiency in collecting metallic fasteners, but standardized, commercially 
available solutions remain rare. Concerns about the impact of added magnetic components on the usability and bulk of 
stationery have also been discussed, but results generally indicate that ergonomic designs can overcome these 
challenges. Environmental literature stresses the importance of safe disposal and retrieval of staple pins to prevent harm 
to people and wildlife, and encourages developments in office tools that can promote better stewardship and 
organization. In summary, while magnetic pin retrieval is well established in principle, current research and commercial 
offerings lack a focus on integrated attachments for mainstream stapler models, directly motivating the need for the 
present investigation.   
 

III. PROBLEM STATEMENT 

 

In office, educational, and industrial environments, the frequent occurrence of stray or misfired staple pins poses 
significant safety hazards and organizational challenges. Conventional staplers lack a dedicated mechanism for 
retrieving these metallic fasteners, leading to potential injuries, damage to electronic equipment, and environmental 
hazards due to improper disposal. Despite the widespread use of staplers, there is no integrated solution that facilitates 
the efficient, safe, and automated collection of loose staple pins during routine operation. This research aims to develop 
a magnetic attachment compatible with standard staplers that can effectively retrieve and collect staple pins, thereby 
improving safety, reducing waste, and enhancing overall workplace efficiency.  
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IV. METHODOLOGY 

 

1. Installing GPS modules on state transport buses to continuously track their location is part of the Offline GPS-

Based Passenger Location Awareness System's methodology. 
2.  A microcontroller or embedded device processes the GPS data to ascertain the bus's location in relation to 
predetermined stops.  
3. When the bus is about to halt, timely alerts are generated based on the passengers’ boarding and destination 
information.  
4. The system is intended to operate offline, utilizing GPS coordinates and cached route maps to compute distances 
and initiate visual or auditory alarms, especially during nighttime travel.  
5. Additionally, route optimization and efficiency gains can be made possible by recording past bus movement data for 
examination in the future.  
6. To improve passenger safety and travel ease, the system is tested in real-world scenarios to guarantee accuracy, 
dependability, and timely alerts. 
 

V. OBJECTIVES 

 

 To design a magnetic attachment that can be easily integrated with conventional staplers without impairing their 
primary stapling function.  
 To select and optimize magnetic materials, such as neodymium magnets, to achieve maximum retrieval efficiency 
of metal staple pins while maintaining a compact and lightweight form factor.  
 To develop a durable and ergonomic attachment housing that securely fits a variety of stapler models and provides 
ease of use during staple pin retrieval.  
 To fabricate and prototype the magnetic attachment using CAD and additive manufacturing techniques for iterative 
testing and improvement.  
 To quantitatively evaluate the attachment’s performance in terms of speed, completeness, and user convenience of 
staple pin collection compared to traditional manual methods.  
 To assess user satisfaction and safety improvements through surveys and observational studies conducted in typical 
office and academic environments.  
 To provide design recommendations and potential commercial feasibility based on experimental results and user 
feedback.  
 

VI. WORKING 

 

 A GPS module put in the bus is used by the offline GPS-based passenger location awareness system to continuously 
gather real-time location data without the need for internet connectivity.  
 Preloaded offline maps and pre-established bus routes are compared with this location data, which is processed 
locally. 
  At the start of the trip, passengers choose their destination stop, and the system keeps track of the distance between 
the bus and the chosen stop.  
 The technology notifies the passenger in advance by producing an alarm by sound or notification when the bus 
approaches the destination at a certain distance. 
  This constant operation guarantees dependable location awareness and is particularly helpful when traveling at 
night in low-visibility and low-network locations. 
 Dependable and easy-to-use system 

 

ADVANTAGES 

➢ Operates without an internet connection 

➢ Practical for traveling at night 
➢ Gives travelers timely alerts 

➢ Decreases the likelihood of missing bus stops 

➢ Increases passenger trust and safety 

➢ Ideal for low-network and remote locations 
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VII. FUTURE SCOPE 

 

o The Offline GPS-Based Passenger Location Awareness System for state transport buses has a wide and bright 
future.  
o Even in places with poor internet connectivity, this system can be improved by combining it with mobile apps to 
offer push notifications and real-time tracking.  
o To increase security, particularly at night, safety features including passenger emergency alarms might be included.  
o In addition to offering useful insights on passenger boarding and alighting behaviors, the system's GPS data can be 
utilized for route optimization, traffic analysis, and improved bus scheduling 

 

VIII. CONCLUSION 

 

• This document introduced an offline GPS-enabled passenger location awareness system aimed at improving safety 
and travel assurance during nighttime operations of state transport buses.  
• The suggested system effectively delivers real-time location data and destination notifications without depending on 
internet access, making it ideal for rural and low-network areas. 
•  Experimental outcomes and system assessment show dependable GPS data collection, precise offline mapping, and 
prompt passenger alerts, thus minimizing the chances of missed stops and location ambiguity.  
• The system's simplicity, affordability, and durability facilitate straightforward integration into current public 
transportation frameworks.  
• In general, the suggested solution efficiently tackles night-time safety issues for passengers and provides a feasible 
method to enhance location awareness in public transportation systems 
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